Abstract: Digital holography was used to study in situ the dynamic changes of the electrode/solution interface and the solution near the electrode during the anodic process of iron in a sulfuric acid solution. The effects of chloride, bromide and iodine ions on this process were also investigated. The magnetic field also has effects on the process. The effects are discussed in combination with SEM results.
The dynamic process of the electrode/solution interface during the anodic dissolution of iron in sulfuric acid solution was studied in situ by digital holography. 1 The solution part and the electrode part changed during the electrochemical reactions. Digital holography has the merits of easy operation, ability of numerical simulation, and is suitable for investigating micro changes. There were a series of concentric fringes in the holograms caused by interference of the object and reference waves before the electrochemical reactions. The concentration and concentration gradient changed during the electrochemical reactions, which caused changes of the refractive index of the solution. The fringes in the holograms bent and deformed accordingly. The density of the fringes at the electrode/solution interface were related directly to the concentration gradient at the near surface of the electrode: the bigger the density, the more obvious was the concentration gradient. Hence, concentration changes in the near surface of the electrode and the changes of the electrode surface could be investigated by the change of the density of the fringes and the deformation of the interference fringes.
Injection of halide ions into the electrode affected the anodic processes of an iron electrode. 2 The effects of halide ions on the electrochemical behavior of iron at different regions of the anodic process were studied. The electrode was polarized at a certain potential and different solutions were injected into the near surface of the electrode when the electrode was in a steady state. The addition of chloride ion at different potentials was first investigated. The change of the electrochemical behavior and the surface morphology of the electrode caused by the injection of halide ions were also investigated by digital holography. The relation between the forms of the oscillations and the corrosion behavior of iron were evaluated. When the oscillations induced by halide ions were regular, the pitting corrosion of the electrode was uniform -the different parts of the electrode were almost the same. The oscillation period also affected the surface morphology. When the electrochemical oscillations were irregular, the surface of the electrode was not uniform, i.e., there were some large pitting holes at some points on the eldctrode. In the holograms, when the oscillations were regular, the fringes at the electrode/solution interface were uniform; when the oscillations were irregular the fringes were deformed and the corrosion product could also be seen in the holograms.
THE EFFECTS OF AN APPLIED MAGNETIC FIELD ON THE ANODIC PROCESS OF THE Fe/H 2 SO 4 SYSTEM
A magnetic field has obvious effect on electrochemical reactions. 3, 4 The mass transfer process in the solution and the surface morphology of the electrode changed when a magnetic field was applied. The effects of the magnitude and orientation of the magnetic field on the anodic dissolution and current oscillations were evaluated. When the magnetic field was vertical to the electrode surface, the MHD force caused the charged ions to circle around the electrode surface, but it had little effect on the mass transport, hence the parameters of the oscillations did not change very much. When the magnetic field was parallel with the electrode surface, the MHD force drove the charged ions to leave the electrode more quickly, which resulted in an increase of the mass transfer rate. The period of the oscillation became smaller. In one period of oscillation, the effects on the passivation time were more obvious than those in the active activation time. When the magnetic field was high enough, the oscillations disappeared. The change of the surface morphology of the electrode was investigated by stereo microscopy. When the magnetic field was applied, the general corrosion became localized corrosion and the degree of ununiformity increased with increasing intensity of the magnetic field. 5 Digitalna holografija je primewena za in situ prou~avawe dinami~kih promena u me|ufazi elektroda/rastvor i u rastvoru tokom anodnog procesa na gvo`|u u sumpornoj kiselini. Ispitivan je uticaj hloridnog, bromidnog i jodidnog jona na ovaj proces. Na proces tako|e uti~e magnetno poqe. Efekti su diskutovani i u kombinaciji sa rezultatima SEM. 
